Protein-labeling effects in confocal laser scanning microscopy.
Confocal laser scanning microscopy (CLSM) is being increasingly used for observing protein uptake in porous chromatography resins. Recent CLSM studies have revealed the possible existence of a nondiffusive protein transport mechanism. Observing protein uptake with CLSM requires labeling the protein with a fluorescent probe. This study examines the effect of the probe identity on the subsequent CLSM adsorption profiles. The adsorption of lysozyme conjugated with different fluorescent probes (Cy5, BODIPY FL, Atto 635, and Atto 520) on SP Sepharose Fast Flow was measured using CLSM and zonal chromatography experiments. Results from zonal chromatography show that the retention time of lysozyme-dye conjugates differ significantly from unlabeled lysozyme. The change in retention of lysozyme upon conjugation with a fluorescent probe is consistent with the difference in net charge between the lysozyme-dye conjugate and unlabeled lysozyme. The adsorption profiles measured by CLSM show significantly different behavior depending upon whether the lysozyme-dye conjugate is retained longer or shorter than the unlabeled lysozyme. These results strongly suggest that the lysozyme concentration overshoot observed in previous CLSM experiments is the result of displacement of weaker binding labeled lysozyme by stronger binding unlabeled lysozyme.